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(54) imwozm immxttitismm 



(57) imm 

«rJBriciN5l;:iSL-t\ *1\ «*ailft©ifiifi4tWI=*jS 
ISWiS -tiffy* /ugHfcEJ .fc 9 ft 5 0« 

u ?i # feci* >-a#»#* km x r K u -c*&<*> ? 

v*^©fl:KSrffifiM±^Jti3*-li:5. Zti\z£<Q. (ft 




1 

Srffl i^T * > ? /ugMfcGi*:»riM- 5 riiEJAIfe £*5* * x , 
fl&iEt*«JI*o;fiBfc f-*Kftai«rft^**SBIbiBft 

lt * v * /uaftjssritsa * *« riBB.na t 8 - 

fc«»»fc1-8rilR#ife. 

[I3**2l »W4£rt©tt»«!*«>£Bl^ 

traK L "C * V * /uBfcR* JN3 $ * * fi!«xa fc £ frT 

3(f ^ t Sr KIS S *T # BJH Sr »ric+ * KM &f& xa 
#tt^Tfrfttaft8*R»#xai «fc 9 45 r t St«f« 

[28*354] flJ?dfffflJE1J8riiXST?tt^ir !J T#*4 
LT*IStt#*fcffllr\ WiE*R»rilxat?tt02 
trfflv^* r £ feW«t 1-S89** 3 |c£tt4>ritR£ft. 

[28*315] 8taa*BWrilxa«)^o-fe^B«H:, rIj 

fc +8 !8*« 3 * 1t\* 4 33tt0)JftR£&. 
[»** 6 ] ttE»fc»{*#xatt, flajB*««*«r 

Rm 

[38*97] »«!^©#«SflwXfflH^ 

K***rj|LBIH«:»riti-5#BJM»*xai:, BS^ft 

R*rJ«B**8riU»xai:«r*i-8rt*r»*ii-6ril 
R#?£ 0 

US*«8] firfflBMWBfi* H 2 0<!rH2 o 2 fco 3 

4H 2 /0 2 «i£#*i:0* (B*?^*^) 4H 2 / 
N 2 OiH 2 /NOirNH 3 /0 2 40 3 /H 2 ft4f<£ 

7 ©t^-f ixdM-EBlOricRj&fe 

[;»*« 9 ] HUdii&Mfcfflfttf rat ;mwR< ftjaff 

BWflMxa4£9ft8 -ii<oxa*\ fflftWt»9St 
tf ft 9 J: 5 8- Ufc r fc *r»« i: 8 3*51 3 Jb^ 8 «n > 

U9*«i 0] MritBHRofti:, 
fkR«rdk!S1-8*£J.i:ai:. r. 0>3cfI3*ifc# 
ffcE3«rJSffl(t-4-88lrJift nfii SrffiKWHf f 5 J: 5 K L 
fcrtttSJ&ii* S»Yi*«i i ;s-g9«>^-rix*»iijiiaw 



(2) ftKJ 2001-338922 

2 

ia*jfi i 1 1 HJia*Rxat as«ii*fixa[-*5rt-8 

1 0 £Q0ritRj!;&. 

[33*912] ttJdtefflft na^m^, rotefifb* 

hfc*>*/i«ffcRfciftni-8aHxa*:SE5^tf 5«t 5 

(c tfer t &^4i-8«v?**i o*fc»i i2flw>* 

RA'ifc. 

us*jgi 3] WrtB»nxa5-tt5*^?attH2 /o 

2 iM^^s 0 3 s H 2 O s O* (7i?#fr8t3$) . H 2 
/0 /N 2 O, H 2 /NO, NH 3 /0 2 , O3 /H 2 ft 

i?a>fbft8#*£> 5 *>i*1"*irt» 1 4 
ti-888*«i OMi 2<DV^tt^icffia^ricR*" 

[B*JS 1 4 ] tt*Q.«ftlc*f L-CjJf^<OfiKR«iaS:li£ 
•r*R3£E^*5V^T, KS3l*»IffiS-ft**tfc*aS 

4, wa^»s*t^iE»3i^rtJci3v^TS»i-8*tt 
a#$».^fti, (WM*aa*«raptti-8JD»*Ri:, 
Htaa»ffl^rt^K»^^S:*i&i-8WW^^«*&^a 
4, »aa*a*rt-^t»«rfl»+8«ft«i«ie*Rt 

[«no»Mftnni 
[0001] 

[«wo*ii-8tt«»»] fyp^mimz 

JtaS-fr8fe*^R#ifeXt/fi8RaSffi*-B8i-8o 
[0 0 0 2] 

fc»0aUrftoT3fffl«>f f /M^«r»3Zrt'83ft«, «f"C 
30 t5l:ftot*wtt«, ti^*)7tWwu-;^¥^ 

f^R^y- usaaR©* 5 ^#»K»v^wtRftifK» 

LTbK48»Rffca*B*3ft, rti4R^^^t-iKv> 
lftlibtt*»***i-Cv^8. 

[0003] rntboteMturfi, ^yavaftR 
^>>y ayW h7^f KR««:fflv^8wt3J*"C#8^ 
ttlSI-fcoTtt, i9«tt«?it«>fi*fft»»4:l-"^ * 
WffiftR, «*.tf^^*A«ftR (Ta 2 O5 ) 
^bii8«|fiH-*So -«>4tJBBfkRtt, RKTt>fJ*[ 
^ (*O(0jv^lfttttt«r«JB-et8 o r.o-ftiSaftRSr»J*i" 
8 8c ft, 01 x. If * > * /uHf kHSr »ricf 8 8& «: W 4: 
oTMt^^ ritSB««>KW»i: UT, ^>^/^©4fcW 
7/U3^> KtfcS^ ^ h^v'^V^/i' (WT> P 
ETttftt) (Ta (OC 2 H 5 ) 5 ) Srffll\ 

ac»^a-t^ia«uii»L, ««#Bi«T-ecvD (c 

hemical Vapor Deposition) 

5^ [0004] z<o?>*^mtmzv-hrmm}^m 



3 

SftXV>5 0 -rftfr*>* «s|x.tf^!)3>S«W!)ft5 

S i 0 2 £^as i ON4fcaiSi#©ift£*&J:9tt 
6MGj6^UTa 2 05 J:9fta^>*A«fkia 

5fc»«>/<y^^#^M"C*a«*.tfT i Nis 1 0 
tT«x.fl A 1 (7/i^~£.M Wy^r» 
iOftSy-hhiai 2fcfiHBLT, 
Six*. .JtE^v*/ugHtliS8oT»offifiia6tt, r. 

[0 0 0 5] 

9 Urif J: 19 & U < ft o twt, -fr^-ff ^ 
iooAfiSi:#*K»<ft-3tv^. 
fkBW>*R^-Htt. «x.tf*BiaS*6 0 0'Cl««) 

fttfll 5 0 0 A/m i ngftOftV^cRU— h"C*5 

_h$0<fc 0 0 Aa*©*^*A«fcR8 

*Kf«ft<i«fii'*'S^*^f^ j*B«**r*i*.a4 1 0 
t:a«^fta*-»fc fc«i^- h$r(g;< ux, 100 

[0 0 0 6] u&>Lft#fc, *>#/iflMfcl!t©*BI^- 

x 0 \z y mfc-rzMmzhv, «x.artBift**:«<"*" 

Aia, rtBxaw«»l^i3V^-ciW»if^ ($B#*) 
*8ttrt>*^«B^iW^^*B^W6^*ft4 
:^*RttffitHl 2«r#HB LX& 

^i^r^cb. $12 (a) ^>^-r^5{-^>'^^^- 

^gi 4«r<H^i LT--ai-Bd*lfaL«0«>T, Ml 
2 (B) *y*/uKftB8**ric*ix 

i&tKftLfcflil 4^DUa«ffi^JKi*$H5fc«>, 
WM^io-cil? a refill 4 wX#$fi, 

1 0 r cfM wftiu-e * > * ^BSftEi 8 & mm s * 5 ^ft 

ftIuirt^»*:-J-8 i ^ ^ v^/ugS{KK58 oC8EP,WW^6f 



ftlfi] 2001-338922 

1 j6? 1 0 0 An&v^s BWjw»v*tt»oBWH 2 # 3 
oAJtSicftoX 

^/raft&^tf^LX, 3MHBJ:9 t)tt5*MiJc# 
[0007] 4fc, r.©J:5teKIIBtt, hti\,tz£o 
* ft ?> "f > 09 x. a * > * zi'BftB * y > * JStiB i: 

LTffl^£*B£fcfc*£XV*fco rO,&£M I M (Me 
tal InsulatorMetal) (SJSO^-V^ 
70 ^»bt»5^ Hi 3 (A) |C*5^X, 

W3lt^t^v'?wfil^ff;i'f = ^ (Ru) i^ft 
5 F»tfc9> r.»K«B«MB3tt«*.as i 0 2 «t 
^^WW5.h{cM$ti, 4fc, T»ffiffi3 

5o *LX, Hi 3 (B) K>jH"<fc r.<D«fc5fcT 

sfp'B^ 3 *?mmmm 5 ±k * * mm tLx* 

20 ^/M«fkB8*:JtSIS*6i. ttaufcAift-f^* 
^=^A±x©*Bi*lffliBiiai»"tfo4>"C*5©t-»b 

x, HflMftttR-cfcss i o 2 ±-eatt*7 3tfi«t>j* 

BiBW«W^**L-CL*5. r<0fc«>, tlst^mt 
a8#T<<7<< K«l:*fiUt L4oXV\fc 0 r^^K 

£ri*4Li:, TSpas:®3 tjHW»»B5<ossff»» 

13 (C) }C7^-TJ:9tc, r<D±i^x.a7U7 L ^f>A c t 
J0 OftS±»a«l i«rMLt> MSM3, l 1 fSC-'S 

t^ofco *«na, K±©j:5ftiiiifljeLtafBu r 

utmstf)^ «a-etBW«>Brt*-tt*!Hv^»v^ 
BW© ^ ^ ^ /uSMbBiiaaft < 5:i^*4 
rtB*teatf*E3fiS , l«:»«"*'6 - i 

[0 008] 

flco^B^-'fAftfta*^***^*^^"^ 4 * 

<DXfo5 0 **©*Biai:**ot, « 

ft o «t 5 1- tfc^x. rfiE i:s-eflS**ifc/«»^^* s tt 
fflfJlf* B S^W <7 L X t * 5 BSft »1 fc % I- MIS L , - 



5 

irks ffl»©^ > ^A'lliklBwttSMf ttto*i4 
§o r co * > * /uffif fcBIttBSv *J»-tt JMiM iii-TO 

t5:i!:i-5^ Sot, teiaiifc^Tfe&Mtfaj 
- 4 * > A«f tBWr M«W* < £1" 

[0 0 0 9] p v 3M2i:Silt^Mfl teS-Srtw* 
5 rtBt d ^ r . iffliiftWSrt in ffi£tt&3fr 

WibtiSwiCftSo - © * 2/ * /uffiftBBl* J5v ^ 

Stsr^^r^^c ^*JS3ic^-f5<t mine 
ISLffiHSr^-tSffffilH^XSi, %o>&. 

l:, MitfgtrKffffiJB^xe'Ctt^iryT^tL-C 
[ooio] ia*«5t^a^i-S fiSx.« 

wswK^fiKxe^-/ b -t * tasrau was* ffis^x 

[ooii] ja*«7^jft^-r5*w», «assrt©« 
* »« * * a ft* xa <t , mm * m t 

JWM»j*T.a4:, *JBft**hfcBffc*ll-»l-"CW» 
#**«EL-C*v* /ugMfcB «r«ffl 3 * * dUBXB 4 & 
:ti!:J:^ **ortKlia8-*4o'C, tftSa 

K(?*#* *rgHfc?B k Ktf? £-&Tz<DX\ Jidfi 
fc , Mffi^ * > * fvmm<nmm v ii &fc>ft5 z. £ Mft 



a) ftR] 2001-33892 2 

6 

[0 0 12] a*JH8[c*Si-6J:5!^ «*.« 
Htt«aaft*ltt, H 2 O^H 2 0 2 kOz kH 2 /o 2 & 
^to* (B*5^*^) ^ "2 /N 2 o£H 2 / 
NOtNH 3 /0 2 £0 3 /H 2 4 4f(OrtO^-ftl^l 

■£B{b*ift«fxa4 :tn:a< ffi-jfl#ffiJW##:r-ai ± 

9ft£~-il<oxa«r, a»H»9aLffft9J:5KL"C 

aertBra^a^. m&9>f**um**tiir6iui 

Afkxaj: taiSW^tr 5 J: 5 K LT fc <tv^ zMct 

[0013] -c«x.HSn*« i i «t 5 
ic, MfjEARxa^: WSEOTxa^^Jt SWiaiKttX 
n»«i:H-fc LTfccfcVN, rtiiatili, ^y^^mt 

20 R©riwxaA»?>aHtxa^»fTi-aRK. 
ot^/HT'j/ h^r«]±^^ar fcasnrtBifcs. £ 

^tfSB*«i ?ict«3£+a±5«^ »aB»*ft:xa«) 

ia*]£l-fT5* 5KLTfcJ:v\ 
[00 14] rlxicjiixfi, *^*A«Mk:BI«rlSfiftt 

3ica^5J:5ir. WEBkHxa^«5*^attH2 

/0 2 ?M-&^^> 0 3 > H 2 O, O* 

SR) . H 2 /N 2 O, H 2 /NO, NH 3 /0 2 > 0 3 

/H 2 ftif^e)&5^^^5*>^ x i*tL^iai®Srffi5o 

[0015] 

0^*IBS3fiPtro -35!S(B Z Bit M tfii U «^ r if ifii" 5 . 
5<? [00 I 6] Ml ^/i«+J: 5 2 Ottfr-KJfronWft 



(5) ftlS 2001-338922 

7 8 

K<D4im<»im®®s -rt£t>*>mWMX'1b<<) , r©Ja #J;ti4l 33Pa (ITo r r) fSSWStfTS 0&P 

it'-St LT©&P1&3§2 0<DT«aSiM*Ba»t**L-ClHm» 2) . 1©4 ffiJI&»2 Ort«rBr£»r£/J*-C£l 

1 L-CMt-? 2 6 LfcRf3f£4K©®H&l*2 8 tt, lOOscc m&SroTtoia&gHfcfllSJA/ 
!^J:9ttto*fCfc9, M^*^tTV>5. ffig&B XA^3 2jJ»6«»U h£2 0 O c C©7 B a-tr;*ififiOiU { 

2 0©T9MBSIwl4> I#?*;tfx*^A1- *fc*©Km# -tiB l 3 3 P a ©T-o-fc^tt/jfcatfH-*. 

32£, ^fJA>X/V3 4t, N 2 fttfA JO {ft&£4<9. M3 (A) ir>fH-J:?K&^W*^W 

^^©fc/X/i-3 0, 3 2, 3 4, 3 5I4 E&fcJ-Ktttf-r* ^ t IC&S 0SP3) „ r©4 9*tg£ 

&S&3S2 o©««ic»oTX#»*-e*fcSiiT* fldww«ia»4. ^P3*-e«^rf i o#~3 oftiwft 

*J:5lc4o-CV^. *«W*ife«>SS l JtltWCtt. W ©8KK *a««K»BiStt3 0 Ota«Ke , -^tt# 

£f#* OjMRjtf*) iltPET l-Of* Y*i/9V hZ<OX\ tttfLfc*ft«#*:*>^ffi*»&BUSILfc^ 

^ :Ta (oc 2 H 5 ) 5 ) BMWWirtrB J: 5it^B*^B«H:±jfioJ: 5K3 0 Oti 0 t*»ft 

H 2 O McjSSift) fcJfl^S. S£K, ftffl*»2 0©T8& 9(£<-C, Uj4»t>*IB}li?*jaflE*-etna«-JHJftlffl«:K 

fiiMlctt, &S®g2 0rt©#H&*#ffl-f5fc*©Jfc Lfcv>iiiS, G*];ti4 2 0 Otfg&i-f 5„ 
ttW*pft©#SdH3 6*s»**ii-c*J9» r©#5m *o [0020] rro*5iw, »flsfflf+«xsa«*TUt* 

ftijts. Jlg» 2 0 U *^ttN 2 Xxnmi&kWA* 

[00 17] -»ifl.ffl«f»2 0©7 5Vi?»2 4<ott«. « 0 £ Urfc 5 r. i t' Z 0 , ««<t>i::«#t3*S5«* 

J1I4, 0i|xtfx^>i/^.®}©'<-^'7 , i/- h 3 8lcJ;») &ffl&3&2 0©fl-~tfetU£-&3. -©«t 5I-UTN 2 

W^n-c, ««*m2o»***««fucv>5 0 *u (£P4) , nmm&x 

T, -©Kta^§g2 0©TSSP©I»P&I5 2 214, Mitf a~#fr*-3. w©#®r7fiMX*rc-J4, 

#-ha:^-#©^i:*#p»»|»4 0KJ:9}M»Br«B LT0i|xl4N 2 1S*Z*\ ]) t LTffl^t P E T 

$tlXV^ 0 r©*-Vy7*S»4 2±|C, ¥?Jfc7*^W ©<gigiC|4HU^L.7t i 5lw*?^)f4 8 ri?ft*r UTVfc 

srgf^roify^-e*fti-ittnufc^*»©*«yi*xt> 30 <ox\ iiasshfcPET^ttwO*«a«4 8i«tt 

lt h 4 4?»?(s?ifS5 4 esr^L-capi u 20 o*cgft©fSia-etfi^4ftS*tT»»a**fi«- 

+t?79!4 20}H*i:ioTftlSS2 3 (b) K*-r4 9 (cgctS* *!*©)¥£ (» 

0[*9lC*ttTa- K^VM47>-d- KT't 5 45ICfto 5A) ©^V^/^klK (Ta 2 O s ) 4 <0 fcSffffiJtl 

Tv ^ o 5 0#J&££:h.3. r©B#©KJS:£ttUtF©4 3K&£ 

[0 01 81 B±©£5fc«££ilfcjaWSM!Z*: ft, K^lw4>9 7^3-^ (C 2 H 5 OH) ttx&t 

m*xftt£t>tiz*xmni£<D® 1 %mwt^x® 2 5. 

Xt/H3t^R8L-CKMi-5. ^«4 0» 2Ta (O C 2 H 5 ) 5 + 5 H 2 0 - T a 2 O5 + 

T^F-efcrVP- KttiCti^T, 7i/N7jf-h44lC 10C 2 H 5 OHT 

5|5«a©W*f3:^W**a^iai?lU, M4 0 [00 2 1 ] r©P$©^n-fe^*{*li, PETWfiW 
it5fM**5. I°K rHf>©W^73i^^W!l|i, ^0 0. 0 5ml/mi nflllE, N 2 U*<nWkfr 1 0 0 0 

iWXflKT, Hx] 1 0\L,frt£ot£fttiafgi61iWf£ZiXX s c c m 9 , XtefiltO . l33Pa 

V^So J:JHB»tJ:5, •77 B 5i54 2 lifcSBIl .t«- L (0. 001Torr)~13300Pa (lOOTo 

T#^tt, Wx.tf8-fV^f^>*5 0~l OOttfiffi r r) S/£©$£lffl 5. r©«a*«X.tf 1 0»~ 

*%®.\m7i Ltz h 4 4 WfeiS^gff 2 0 © T 3 0 »BJift©fifl, W* t < 14 3 0 2 0 ^Bi](4©B3, 

jaWluSil2 2A9rtaSH!BAUTo-K*it, ttttNU f?43 CifcJ: 9, *aSidi« 4 8 *5B&ffl»M< $ iiTW 

r©|}DnSi!2 2l4*+y7 f S»4 2tc4 9ISCibix-C, ffl. $jS*> 5 Aaffi©#iffir/ 5 0*^(fi$H5„ r©45lc, 

H«»2 OrtSr*»»]i-ar.i:!-** (I*12>P©£P #dBM»l«i:K*ftrtfcfte»tf (,«P 5) , BitEiU- 

D h$r hif5/i46:c7^^iiis$r(?]x.:f 4 i o"cai5*-c 

[00 i 9] -&L--C, 1Wf*^W«r 2 0 O r CfBffi:c UidL («P6) , <X!C, #0»*i:f8'^tr-f*r ~ 
©JLooa««S 2 o * l, p^ae©)!-:;;, so ©AKJfM r.p^r-it, p k t if* to 2 #*k tm® t 



(e) ftKJ 2001-338922 

9 10 

rtfs^rtsau-h-e, W3 to !i>r--r«t9^^>^^ L-c**/>*rfflv^»^icn, M4t*i-»2MMM> 

4Ta (OC 2 H 5 ) 5 + 50 2 -> 2Ta 2 0 5 + ^WtriR* Lfc«l»-C*a»B 2 0 rtl^^^trSS t 

2oc 2 H 5 Ot r^-y^SMSd^i-S. W4!c*i-^^Af-ir-h 

[0 0 2 2] Sfc* rtOBSo^D-b^jfeittt. PETW It, &P2-,ftP 3 ffltfc^T H 2 O tftX-T^y 

SEfiWO. 05-0. 5ml/mi naS^ffl^ O fflV*fc£«rl*^T « 2 K/jVf* -< A** - h t H t"C*> 

2 WO»iWl 000 8 ccm8«'Cfc9, ^nir^ S 0 rftlCJ:!K * XAW(0»CI^/>^»f l"< 

BEAttl. 33Pa (0. 01Torr)-665Pa /Wt?»*S -fcfttf LfcftH* 45. ^O^, N 2 

(5Torr) Wffiirtt?, «ttf4 0Pa (0. 3T 10 \Z X 9 ^©^^ «T#I* L (jS P 3 ) , SJfc P E T #X 

«x.tf6 0 0i»SStfiot, h-*yu-ei OOAgffi Tffl^RtfjWS *4Ta 2 O5 »#iBJH5 0 (E9 3 

<DH$<0^y^/umtms 2SrJtS3**5 0 r£><fc9l- (B) ) jW»J*T***«>"C, Jtel-aWLfcJBl^lfcfflt 

LT, «»*HWrifcft6tf (AP7) , H«4fr«ab*«r«»i-a-t*tr#6. r^T* 

^W«rgf36«)^>K!J v^fltf*-ei*!a*-& MSP fc^JP 2 -&P 5 0>|H0>-a©Xfi«\ ttttHifiRWfc 

XS"e*>S#B6H«fiRXe^*5V^<iS-l-Ta2 O [0 0 2 4] *fc % 0 2 1 £P2 

5 Rj:oft«ffasJB5 o*»**nrv^5o-c, :^ <t^>p 3 t<Dm^$fr*mmttfiTMx-im&* i > 

ot, 1 0 0 Ae*©#»^»v^>^^BMblR5 2 feSfe^teaSrtTJfc^witwJior, 5fc<DBMfcSif+#Xfi 

aa»iit*«"t?tt^p 2-j{sp 3rao»{kJWft»xs. fc«it»i*»2orti:»Ai, K+*ttf 

^r P 3 _^r p 4^o5N2 ^XSXtfjKP 4 -/£P 5 rtllUtlll £^>XBi-1~T*l::;k#JW# 

IB wff BW«*xe**n^*L 1 HfcttfT* 3 «t 5 L <£>T\ 2 0 # ^7 Lfc £ P2H 

-ossa*. rn^pg/E^tiT, RmmsooiBf&zmm Kh^nsnmAiM^mtLx osp4) , pet* 

fc&Laafcftfc, jftP2-jftP5KMSHi<0ifiRX 30 flWe-rtxtfJ:v\ r<E><fc5t, *^*«! f «*82 0rt 

SS:rwrjiffr-«l*le], Hx.tfP2-P5, P2-P ^A1-5^(-tT*t?ix5*^7Kt-<t5^feffll-»t 

5> p2-P5 N P2-P5, P2-P5a^5I^i: r«{bfflft«Jxe<0SfflS:«Pfe"B:5^4:^J:9, 02K 

50e*5Stt«lcH9iKUtTo-C. t^ft, £P5-§ j3^"C^P2-^P4*-CO|fflO«FMS:«»i-5ri:*s 

P6©»i&XS^»fr"*-5i5l-U"CfcJ:v\ H* T?#3fl>-C, h*foJt£it&zktfi 

/*fcHtJXS9l**froTfcJ:i\ [0025] SCt, H 2 1 ttft* 

[oo23] ±K»i*»0ifc*5fts#^©i« (*»xa-caMfc», «*.tfH 2 otw&u *«w»* 

/A, ^n-fr^Eft, 7 p Pir^j±^^^^(^-^J^>^U/'c xat* P E T *f* trfftlWS «t 5 IC L1ttK rilliRJt 

UiBf-f, rnbl-IS3£*n4^(0(i^2a-efe6o * £ix1% W6(r>ni-Sg4^liSffiJ^«t5l-, 
fc, ±£SB l *tt«9-C«t, aft«ft«fxatcfcv^-C, S ^ n»?«:a!cL-cfcJt^. i-4*>%, M6+!:^«P2 

{k«]i:LT*2S« (H 2 O) trffl^fcds, rftllPS&i* ^fiP 3 i:*T««2 0^l!«^tfc5 PE 

^ iaffifb^iKA (H 2 o 2 ) , ^/y (0 3 ) . n T^*r»»-r5ri:8iJ:9W»^ft«r.S«rtfft 

2 /o 2 »^*^, o* , h 2 /n 2 t\ set, jRP4tjRP5fc»ra-eeMfc«L 

o, H 2 /no, nh 3 /0 2 , o 3 /H 2 t&Zoftn « (H 2 o) 5 r. i: t i 9 #BM»* na«:tf 

ffi^W3 (A) +t-C*i58iiJS4 8!:*tJ: 5t«j - - hiMi:-e*)5 B 

\zt*»&m\z.\*$\,x. ^wfWLfciaBfb***^ [oo26] ^wj54«tsw-eit* j»P2-jfiP3iBT? 

Kfflfc PET^btffiLrraw^ia -^imiso p ET^^t^^a 9 cr^^/canw^ifitp et 

(W3 (B) ) fc»riM-*ri:!cft* a *fc, BfkJWi: 5^ #*jM»i9 -!:Wfit5: i: t*9, ^oW^/LfcPE 



(T) 2 0 0 1 - 3 3 8 9 2 2 

11 12 

T#*&jfiiP4-£P 5\®T?VZir®K.m'.z£<0%iit1rb Ci&SL 4 l . 0*C"Cff5. i»k rwek{jaiffitt. 300 

B&UUgj -4&^ftto*J3«r»l*-f ~5 0 0 c COjS(g^T-fon(i±aB4 l O'Cl^BiSSJx* 

t»#, ttoX, 1 0 0 Ana«>#ttbft <<\> r©J:5KL--C, )Jr£©«*|flk W*.tf3»S«U.iC 

•«rttifc«. *fc. nrT-fc/fcP 2-,£P5©liJ]© -if i^/uSfcioTWSrLTiitfcBft®** 5. 

©x&£, fi«iajfittWKtt9*Ltf*5J:5liU-ct> [00 30] rwJ:?!:^, *ftn«a«*TLfc46 

«fc^©ii, 5fe©3Ji35tS0i]ro^tlri]DT?*>S c tf OSPiO) . n 2 ^-^XS^trt, n 2 

10027] St. a±©*3Mt«-X?l*. *B88l*X& *f*«r«a#*2 OrtHfcfcLT, 5*«+K«#+S* 

©MS, 4 l 0<Cf4, BMHHfttfXft (W»^ >/v$©i&n#**»«*»2 0*~#fflS*S. r© 

^<-h v fxst^tf) ^fffiWJf?^xsw?as, .fcpfcL-T, n 2 /^-^xmA^TUfcftbii (£pi 

200UnM<aiE-tT^5*\ m!cpgj£$n l) , rrojra/NSaJESr#{aU-C*v#/waMkS5W)»fl 

■f, BMdHfrMJxa <JWHf*fttflfIfe£tr) *fffl6 {fcH&«±©flflN Witf7 0 0te«4T?HiL (A 

jajgrtierosaBEfc. *«w*iiioa«4Mi:H*» P12) , ;:©aitf:ifcffi-c«sflflsifi~#fTi-5. 

0iJ^U4 1 0 < CK,SttEL-Tfr>!t7 X5ltUTtJ:V\ w :o«iftfi*tt6 0 0-7 5 0*C<D®mftX-bK\Z. 

jiKitttf, a«foj«P5-jfi[P6-e**ii5#a*ff »fc±B7 0 oictiR3£*ft<ct\ ^©te&fcxsfcis 

t*<rt*i?«i:ft6. Si-, *3t*«-ett. #iSFj tt^^P-fex^^i LTI*. N 2 #x*Alt 

flMXglcfc^T, PETtf^i&K^-ryrtf^tL ®3§2 Oft^IfWLooMti. Z<OX.o\c, iff 

TN 2 «&©*»##*, 0Sx.liHe, £©«*I?>X W*fi 3#II&lcKoTfefite»«&fr7 r. 

!3li:^xa*ffl^5J:?lwUrfcJ:V\ *fc9f»c> [00 3 1 ] r©«fc9KLT& H |{bxaa s &TLfcftP> 

tfxt LTI4PET#;*.(c|«5£$ft1\ *>**£-^ li (jSP13) . N 2 #*-*»A r #*©BW&«rf?itU 

[0028] ±aB*»«-ei±, *v#^flMUB*r s^art, 2 o oicaas usp i 

«SN-5fc»©Ifi«c«l**tS5ori!lWtfc!4S, r©fiSc 4) . ««*82 Ort©»EE«MtffcTL-fcfc 

Af-*-h-e*>S. H7fc*ivvc, £Pl~ 30 »fcff$rifcJ:0, »lciEtt«5:i«i 
£P7fi, m K>T^$ 1 3lffifl©#X®Hn1 txa* h«r:fc«Kl*]£3tf3r ta^ffiifcS. * 

Pl~£P7©*xe«:ffl^5J:5U:L--CbJ:i\ =. ixfclWtSJvf . £ ©£ittft:Xfl©tlfc, Sffi. 

[00 2 9] *-f, l»itLfcJ:5KU-C#v^yHM!B ^v^yH6ftR©*H«a*tT?J:5«-L-CfcJ:v\ 
©ARXA^HT Lfc4 & tf 0»P7) , pe T<S©tt [0032] El 8 lir© J; ? 4**M*ife©ffi 6 gffifl 

»fc»±b-C, N 2 /<-^Xfi^»fTL-Cftt>0fcN2 tsM-a'-f !•■?*>«. r©iB6*is«-eii, feJ 

b$, »a*»2ort©ai«i4, rtBxa«tt»© na, « r*u:o *>av^*roa*, «*.ri4 1 oic*-cbt** 

«*.«*Bi««xtt4:*frwKiii- -rftt>%4 1 5 (Apis). ^Lt, z.<ommm^m^xms. 

o c cicfff*i-5„ rwi^lcLT, N 2 /<-5W»rL ©«> «*.tf3»««, S 2©ftH»a*tr 5. ^© 

fc*e>tf («P9) , *ic awt na^tfi-*. »*©es:Hxf^i±, *o*ft*MifcMC-e*9, fisixii^- 

ttSlim-CIl, Ltt'/> (O3 ) . Si-My '/ V&lttt&tiJ iiVMiSS^, **W57^ 

(O*) v H 2 /O2 O* (65^7 v> *^SrfflV>5 0 fiK r. ©B$©fifeHia«»i 3 0 0 ~ 5 0 0 

, H 2 /N 2 O, H 2 /NO, NH 3 /O2 , O c C©J5llPSX-fcniiJ: < , .h,ELfc4 l 0 o CKP8&£*i 

<5 r»ift?:?JaW$©7n-txiM/]j!i. ffit9>9/i'\& (4 (,«P l 6) , ^/^©fWSSrWlk^ t ft-!-, 

©JWiH^fis {■f^^yr^mm zmwzti'^ t>v\^ 2 ^trfwau ^*^w*p^©^>k';> 

©eSiiftiilfltfll K«21ffi, «*.tfft«>*i3S»J«i:*ai:M 50 ^Hflt. 2 0 0'CBffi*"ei»ai*'*5 WPI 
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7) 0 ^LT, &m&&2 Ofa<om£UUW'& f \^tite 
hits i>*^WSrtoa»»2 0rt*»e>aWi"6wi:!c/j: 

So 

[0033] 5 *>**Bt{tEltot&&1Mklz 
35 2 oakfj^srff 9:^!^^ ©fifkxe-eias L 

fc * > * yugHLB * w *#6?2! L "O # v K *B 
*>*itf<fc<, ±-E2 0 0 , ClcHS£*ix4v\ 

[0034] *fc, J:aa*is«-ef4, ¥W**^«>* 

Sin* y#/i«{kBI«:itS3***8^«r«l- 1 otM 
Lfc#, JWWlfctt* M9fcfc>TH-J:7fc* WxJfMI 

fc*-e*5c -fttfrhs B9 (A) ic«-TJ:5lcs io 
2 « J: 9 4 * ftilW&WS 5 ±ir flM S *ifc« itf^ - 
•>AJ:9 4*T«Ba«3^»LX, 6J9 (B) lc>K*J: 

tt-c*»w*ft «fcflf+aiafttfrtBia www 

to*>, TJ6R OH) ©flW-BB«ft<, HtWS^- 

X, (c) lc>T*1"J: w<o±JHU:i:t»'fi«i 1 
S:J(l)BJLrWaft3, l 1 W^'aZffiSrfiniDLrt, 5fcl- 
fell 3^j3V^-CjaWLfc*B^fc*tto-C»Rft:»»9 

K^teR, ISJMktrff irk^iO^-^rx 
Ztth^fy* /uBMk»offl««M*«: * b t JfiS * * - 

6*, rtllCPS^^nT, GUtfM IS (Metal 
Jnsulator Semiconductor) fi? 

[0035] isss, *f?«9irc, --*li£fttt 

^to*5fe^^ricffi3SR{-t 
Ltli W^Cr^SwIK^Sn-* 1 , LCI)8ft\ 
[0 0 3 6] 

[jgWw&X] » fc«ftW Lit J: 5 +SW0>f«ELfri£ 



3) «*] 2001-338922 
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Vb-lt9>9 AfiMkaS J: 9 * s # «M * * - * 
X, teiaiw&v >T fcKMjWS- -4 * > * /vgMUSfcMtS 

-c#*„ ram*, rtBxat*Rxaojaa*r* 
fsw«c[s]-{r-rtt(f, *y*/uK{fcii8^$ffixaa»k& 

[HiB0>ffi*ttftn] 
20 [H2] *»W-frife«>*i A^^-h 

[6141 *«WA-ffioSS2 3lffi«S:>T<-r^'f ^-r- ^ 
[EC] 5] *«W*4b^a5 33afc«Sr*i-^^^+-h 

[Be] 6] ^p^A-fe^^4^^fe0iJ^^i-^^^f L -v-^ 

[g| 8] *«M**«)»6*lfc«Sr*i-#^A^-h 
fc»©H"C*>5- 

[iio] 9>9^mitmt^- bmMm^m^w* 

[gii] ?y?A«ftR«)*Bi/- hir^v^^-^- 
[Mi 2] ^y^^-> 3 >wm<o*$<ni&\$im&%'t 

[Ml 3] MIM (Metal Insulator 

Me t a i) fijsao^-ir^^^oaaEsi-ov^xiaw'*" 

irjy-Oriftw] 
2 y— ^ 

4 

50 10 T i NBS 
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P2 



P3 



P4 



atme 



pet ofttt i ! mitm<HzO) 
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2D0"C 



[138] 



T f 
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-T Hi 



7 T I 


3 P|0 PJ1 


' [Wane: Nj 
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2D0*C 
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(A) (B) <C) 



(72)$g^# IPG; 

Uj^^1S^rti*SK0T--:^^65OSJa jKm 

(72)*M# & ~« 

Uj|B!ftffieSitif!!K»r^yR650#Ja mm 

(72)£W# ft jfcfcJ 

UjSBSftlliWififBKW. : .^^650ffit!i 



iii«»1fi«migtRBr.^y^650»*6 Km 

F ^_^(^^-) 4K030 AA01 AMI AA13 AA14 AA17 
BA17 BA42 CA04 CA12 DA02 

5F045 AA20 AB31 AC07 ACll AC15 
AC16 AD06 AD08 AE17 AE19 
AE21 AE23 AE25 BB02 BB07 
DP19 DQ05 EB13 EE12 EF02 
EF08 EK06 HA01 HA22 

5F058 BA20 BC03 BE10 BF04 BF27 
BF29 BH02 



